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によって徐々に取り除かれつつある。（J Jpn Coll Angiol, 2004, 44: 743–753）
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Figure 1　A 45-year-old male with
Leriche syndrome.  Three-station
smartstep MR angiography depicts
abrupt amputation of the abdominal
aorta below superior mesenteric artery.
The blood supply to the lower extremi-
ties is dependent on the collaterals in
the abdominal wall and the thoracic wall.
Figure 2　A 41-year-old female complaining of intermittent claudication due to arte-
riosclerosis-obliterans.  Left external iliac artery is completely occluded (arrows).  There
are long stenotic segments in the right superficial femoral artery and the right deep
femoral artery, which resulted in collateral circulations within the muscle.  The arter-
ies below the trifurcation are not entirely depicted; however, the reasons for this poor
depictions could not be specifically explained either by the occlusion of the arteries or
by the missed optimum timing with this single phase MR angiogram.
A: Left anterior oblique view.
B: Anterior view.
C: Right anterior oblique view.
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Figure 3　A 76-year-old female with hypertension.  Y-graft replacement had been performed
for abdominal aortic aneurysm.  Left iliac arteries are occluded due to the arteriosclerosis oblit-
erans.  A long graft bypassing the left subclavian artery and the left femoral artery is depicted
(arrowheads).  This bypass supplies blood flow to the left lower extremity; however, left popliteal
artery is occluded, and the collateral vessels are created within the left lower limb.
A: The image is arterial phase contrast enhanced MRA generated from time-resolved contrast
enhanced MRA performed separately in the two portions of chest-abdomen and pelvis-thigh
portions.
B, C: Two contiguous sliding MIP images also depict the stenosis in the left renal artery.














Figure 5　A 78-year-old male with arterioscle-
rosis obliterans.  There are four stents placed in
the bilateral common and external iliac arteries
where signal loss appears.  Bilateral superficial
femoral arteries are occluded, and the lower
extremities are fed by collaterals.
Figure 4　A 68-year-old male complaining of intermittent claudication after
100 m of ambulation.
A: Balloon angioplasty followed by Palmatz-stent placement was performed
for the narrowed segment.
B, C: In addition, femoro-femoral bypass graft was surgically placed.  The
images are X-ray DSA.
D: Contrast enhanced MR angiography shows a brief signal loss at the arte-
rial segment where the stent was placed.  This signal loss should not be inter-
preted as complete occlusion of the corresponding artery.  The run-off beyond
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parallel imaging（sensitivity encoding: SENSE，simulta-


















Figure 6　An extended field of view method such as “bolus
chase” or “smartstep” has been recently reported.  Since there
is a technical limitation in the size concerning the field of view
obtained in a single patient location, the stepping table move-
ments to perform multi-station imagings chasing the bolus of
the contrast media is one way to enable a whole body MR an-
giography.  The scheme is a model of 4-station imaging.
Figure 7　A scheme of time-
resolved MR angiography
(MRDSA).  Fast 3 dimen-
sional Fourier transform
gradient echo sequence is
repeated before and after the
bolus injection of contrast
media.  Each portion of post-
contrast 3D data sets is
subtracted by that of pre-
contrast data-sets and is post-
processed by the maximum
intensity projection algo-
rithm.
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Figure 8　A 72-year-old male suffer-
ing from arteriosclerosis obliterans.
Femoro-femoral bypass and right
femoro-popliteal bypass surgeries had
been performed for the complete occlu-
sion of right common iliac artery, right
external iliac artery and right superfi-
cial femoral artery.  In this case, it was
virtually impossible to estimate the
bolus arrival time in the lower extremi-
ties.
A: X-ray DSA did not accurately depict
the arteries below the trifurcation.
B–I: Time-resolved-MR angiography
with TRICKS provides consequtive 7
series of 3D data set in this particular
case from which optimum arterial
series can be picked out for further
analysis such as multiplanar reforma-
tions or partial MIP.
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Figure 10　A 60-year-old female of arteriosclerosis obliterans. Time-resolved MR angiography using EC-TRICKS for the lower
extremities below trifurcation (A–H).  As the phase proceeds, enhancement of the soft tissue is increased and the venous overlaps
hamper the depiction of the arteries.  There are irregular stenoses in the arterial branches below the trifurcation.
A B C D
E F G H
Figure 9　A scheme shows how
EC-TRICKS divides k-space into
concentric portions, updates, re-
organizes, and reconstructs it.
The data from k-space center (i.e.
“A”) that affects image contrast
is most frequently updated.  A
together with B’, C’, D’ which are
average of neaby Bs, Cs and Ds




















































































































Figure 11　A 70-year-old male with arteriosclerosis obliter-
ans.  The patient underwent thrombectomy of the occluded
femoral artery followed by aorto-bifemoral graft placement.
Collaterals are created due to the occlusion of the left femoral
artery.  The depiction of the collaterals and the fine arteries
below trifurcation is clearly superior in the double dose study
(A) as compared to the single dose study (B).  In this particular
case, a body coil was used instead of a phased array coil.



































Figure 12　A 52-year-old male with adventitial cyst in the right
popliteral artery.  There is a cystic lesion in the right popliteal
artery.
A: An arterial phase MR angiography.  A brief narrowed
segment is also seen in the corresponding segment.
B: Post-contrast T1-weighted image.  There is an un-enhanced
area (arrow) adjacent to the enhanced popliteal artery.
C: T2-weighted image. There is an high signal (arrow) adja-




graft and left femoro-
popliteal graft were placed.
In spite of the multiple
severe stenoses in the larger
arteries, peripheral arteries
were relatively intact;
therefore, the run-off was
good.  The case was consid-
ered to be a good candidate
for bypass surgery, and the
outcome was good.
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Magnetic Resonance Angiography for the Peripheral Vessels of the Lower Limb
Yasuo Takehara,1 and Haruo Isoda2
Candidates for X-ray angiography of the peripheral vessels usually suffer from diabetes mellitus, hypertension or
arteriosclerosis; therefore, they are in a high risk group of contrast media-induced renal insufficiency.  Gadolinium-
enhanced magnetic resonance angiography (MRA) is practically free from such risks, because gadolinium chelates are
virtually non-nephrotoxic.  MRA allows three dimensional overviews of the whole arteries including peripheral arteries
in the lower limbs as well as the aorta and its main branches.  Unlike catheter angiography with X-ray, it requires no
catheter approach; therefore, it does not fail to depict of the collateral vessels.  MRA is free from ionizing radiation or
invasive approaches; therefore, it can be repeated in a short interval of time, and thereby is an ideal method in follow-up
studies after surgical or pharmacological interventions.  The poor spatial resolution has been an inherent limitation of
MRA; however, recently innovated application such as TRICKS or sophisticated multi-channel phased array coils is
improving the spatial resolutions and the optimization of the contrast timing. (J Jpn Coll Angiol, 2004, 44: 743–753)
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